Complete primary structure of a scallop striated muscle myosin heavy chain. Sequence comparison with other heavy chains reveals regions that might be critical for regulation.
We have determined the primary structure of the myosin heavy chain (MHC) of the striated adductor muscle of the scallop Aequipecten irradians by cloning and sequencing its cDNA. It is the first heavy chain sequence obtained in a directly Ca(2+)-regulated myosin. The 1938-amino acid sequence has an overall structure similar to other MHCs. The subfragment-1 region of the scallop MHC has a 59-62% sequence identity with sarcomeric and a 52-53% identity with nonsarcomeric (smooth and metazoan nonmuscle) MHCs. The heavy chain component of the regulatory domain (Kwon, H., Goodwin, E. B., Nyitray, L., Berliner, E., O'Neall-Hennessey, E., Melandri, F. D., and Szent-Györgyi, A. G. (1990) Proc. Natl. Acad. Sci. U.S.A. 87, 4771-4775) starts at either Leu-755 or Val-760. Ca(2+)-sensitive Trp residues (Wells, C., Warriner, K. E., and Bagshaw, C. R. (1985) Biochem. J. 231, 31-38) are located near the C-terminal end of this segment (residues 818-827). More detailed sequence comparison with other MHCs reveals that the 50-kDa domain and the N-terminal two-thirds of the 20-kDa domain differ substantially between sarcomeric and nonsarcomeric myosins. In contrast, in the light chain binding region of the regulatory domain (residues 784-844) the scallop sequence shows greater homology with regulated myosins (smooth muscle, nonmuscle, and invertebrate striated muscles) than with unregulated ones (vertebrate skeletal and heart muscles). The N-terminal 25-kDa domain also contains several residues which are preserved only in regulated myosins. These results indicate that certain heavy chain sites might be critical for regulation. The rod has features typical of sarcomeric myosins. It is 52-60% and 30-33% homologous with sarcomeric and nonsarcomeric MHCs, respectively. A Ser-rich tailpiece (residues 1918-1938) is apparently nonhelical.